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ABSTRACT

This study was designed to investigate the effect of environmental and physiological factors
on bone mineral density(BMD) of the lumbar spine(L2—>14) in 41 postmenopausal women.
There were a positive relationships between BMD of the lumbar spine and monthly income,
food expenses, pocket money, energy expenditure(EXP) per day. sociocultural EXP, activity
intensity, time of standing and walking, or age at first pregnancy. BMD of the lumbar spine
was negatively correlated with age, Engel index, time of sleeping and sitting, number of childbirth
and children, period of breastfeeding, or menopausal period. But there were no significant
relationships between BMD and physiological, domestic EXP, body mass index, age at menar-
che, menstruation cycle, or age at menopause. The complex interrelations between BMD and
these variables were examined using stepwise multiple regression analysis. From this analysis,
in subjects aged 50~359 years, EXP per body weight, physiological EXP, age at menopause,
time of sleeping were positively significant independent predictors of BMD. In subjects aged
60~~69 years, time of walking only, and in total subjects, EXP per body weight, pocket money
were positively significant independent predictors of BMD. This study suggest that EXP and
pocket money are major constituents affecting lumbar spine BMD in postmenopausal wo-
merl
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HAFE e 2dsd B 873, 4y 8o 4%

=i 2E3H ddAe] 24%E LUNAR DP
4 Dual Photon AbsorpdonmenyE o}&3}a &7
e, AR89 E 85 (lumbar spine, L2—14)
2 AAFE FEHol 7HE 5L EHohPn. o
BAAF HAG7) ZEHe 4T #4552 H2 1
Wollj 859 FUES AT FASZ o2
defiAe I FA57] 49 A 224 g
&gk A} (retrospective study)7} o] Zoj 4T}
B AFARE SPSS packageS o] L-3le] EAA
2] 3ttt S Y% (bone mineral density)y= Huh gt
(g/cm2), % Young, % Age marched®] 4|7}A] zk
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8% Busy Adige s d9ud(an?)F 3
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gk ti-dzte] BMDe| AfFEel Hj&E 70
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Table 1. Distibution of bone mineral density(BMD)

BMD 50~59(yr)  60~69 Total
g/an®
0.5~0.8 2( 49! 5(12.2)  7( 17.1)
0.8~-1.0 10(24.4) 8(19.5) 18( 43.9)
1.0~1.3 18(31.7) 3( 8.3) 16( 389.0)
% Young
40~70 5(12.2) 8(19.5) 18( 31.7)
70~90 16(39.0) 6(14.6) 22( 53.7)
90~110 4( 9.8) 2( 49)  6( 14.6)
% Age matched
<90 9(22.0) 9(22.0) 18( 43.9)
90100 7(17.1) 1 02) 8( 19.5)
100< 9(22.0) 6(14.6) 15( 36.6)
Total 25(61.0)  16(89.0) 41(100.0)
1:No(%)
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Table 2. Bone mineral density(% Age matched) by dental health status

Dental health status

BMD(% Age matched)

No(%) 50~59(yr) 60~-69 Average
Full namre 20(48.8) 99.2+ 12,621 99.6+ 12.72 99.3+12.32
Some denmure 11(26.8) 92.7+ 8,12 1057+ 6.92 97.4+ 9.82
Some nature 2( 4.9) 78.1% 0.0° 59.2+ 0.0¢ 68.71 13.4°
Full denture 8(19.5) 67.5+ 0.0b 78.6%£ 11.4 77.2+11.80
F 5.443" 9.061** 10.539%**
1:MeantS.D.  *p<0.05, **p<l0.01, N.S: Not Significant

Values are same verticle line with different superscripts are significantly different from each other.

Table 3. Bone mineral density by age

Age(yr) g/cm? % Young % Age matched
50~-59 0.9992+ 0.1368! 796+ 11.1 96.3113.1
60~69 0.8680% 0.1736 69.0+ 13.8 89.4+17.5
Averge 0.9480* 0.1635 7551132 93.0+ 15.1
F 7.262* 7.346%* 1.486N5
1 ! Mean* $.D. *p<l0.05,  **p<{0.01, N.S:Not Significant
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Fig. 1. Subjects’ bone mineral density by age.
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Table 4. Pearson correfation coeffident between parameters and bone mineral density(% Age marched)

Parameters 50~-59(yr) 60~69 Total
Age(yr) —0.3159N:8 —(0.1254N5 —0.4485%%
Income/mo(worn) 0.50917%* 0.4731% 0.5197%*=
Food expense/mo 0.4327% 0.2708N3 0.3988**
Engel index( %) —0.2091N5 —0.874)103 0.2770*
Pocket money/mo 0.1800N$ 0.2833N5 0.2532*
Energy expenditure
keal/d 0.3913% 0.3579NS 0.4241%"
keal/kg, d 0.7974%%% 0.7751%7% 0.8075%+"
physiological 0.3484" —0.5911%# —0.0399N:3
sodio-cultural 0.1785NS 0.8173%% 0.4222%%
domestic 0.0697N58 0.0759N S 0.1961N%
Activotu intensity 0.4463* 0.4684* 0.4578%*
Time of sleeping(min) —0.4221" —0.55577 —0.4808%*
sitting ~0.4746"% —0.6256"% ~0.5076%*%
standing 0.4956%* 0.6787%* 0.57027"**
walking 0.7046%%% 0.8454 %% 0.7112%=%
Body mass index —0.0857NS 0.0278N —0.0678N5
Age at first pegnancy(yr) 0.0392N$ 0.5816% 0.3821**
No. of child birth —0.1719N5 —0.5464% —0.49527%*
No. of children —0.1721N-5 —0.4677% —0.4460%*
Period of breastfeeding(mo) —(.3582% —0.4189N8 —0.4806™*
Period of breastfeeding/child —0.3564" —0.2045M8 —0.3836"
Age at menarche(yr) —0.2538* —0.1324N8 —-0.0288N.5
Menstruation cycle(d) —0.2827N5 —0.1282N-8 —0.1469N-8
Age at menopause(yr) —0.0565%" 0.3491N-5 0.1893M5
Menopausal peried(mo) —0.1424N3 —0.3578N3 —0.4507%*

*p<0.05,  *¥<001, ***p<0.001

N.§ ; Not significant
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Table 5. Energy expenditure(EXP) and time by actdvity

Activity 50~59(yr) 60~69 Average r
EXP(kcal/day) 19853 +261.2) 18647 £251.4  1938.2 *261.] —0.64547%%
keal/day, kg 350 £ 338 328 £ 34 341 £ 87 —0.32717
Physiological 118 = 1.3 126 £ 0.9 121 £ 186 0.3035"
Socio-culoural 125 £ 3.0 12+ 18 120 £ 2.6 —0.2899*
Domestic 108 £ 29 89+ 16 100 + 2.6 —0.36607"

Time of sleeping(hr) 74 £ 09 77+ 08 75 £ 08 0.3914**
sitting(hr) 92 & 14 95 + 09 95 = 13 0.2000N-
standing(hr) 58 £ 1.1 49 £ 1.0 51 £ 1.1 —0.5583%
walking(hr) 21+ 07 19 & 04 20+ 06 —0.3185"

Activity intensity 0541 0.01 049 0.04 0.52+ 0.09 —0.4201%*

r I pearson correlation coeflicient berween activity and BMD

1 Meant S.D  *p< 0.05, "p<0.01,  ***p<0.001

N.§ I Not significant

Table 6. Bone mineral density(% Age martched) by (p<C0.01) hAtR}e] HT F2rlv= 0522 U
Cxercise Yol FEYT A=) 4% e Aow

Exercise No(%) BMD e, S48 85 2EHES A3
(% Age mached)  jmg zdaAw) =usled £Ee EARE

Aerobic 2( 4.9) 103.7% 5.35! ZANAARDE TEYe Ased o Z0
Walking 5(122)  100.7% 5.8 e CoETEE =~ K
jogging 1( 2.4) 128.4+ 0.0° o]]_jj)' :LEiL‘h _él/"ﬂl ] Z_‘.] %% 7}'6."1] ?%'-(l?i —‘17"-9:"
Mountain cimbing ~ 2( 4.9) 101.6+ 12.4° 2Fogg Zg WA F/EHL SLH4de] o
Other exercise 3( 7.3) 95.5% 6.1° 282 ZA Fo] 7hfF ekt 53E e
None 28(68.3) 88.7 7.6¢ N, ZAH FEL Jlete 2FoEE BH, =7
Average 41(100.0) 95.04 15.1 Zo) Qow 49, a7 B @A, 25, A7L
= 3.729* ZFEAZ B =eAe A Bl w3l
i/a-.hll\:se a:;:' ssa.tgé vertli)ci(l)i.g: with different superscripts Rk ﬁ;’-lﬁ)c)ﬂ AE oz S5l AR
are significandy different from each other. Ao BEAR AATRT ST £ 7=
TAAN L5 wE /At e %“E’E(% Age

23 25 £2TGFLE gy d¥e] g2r=
Z7p5t 9. (p<0.05), A3 E 83 BF(p<0.05)
3 7HAER 85 (p<0.01) Al dEe] BS
FF 2A5AT 19 22 EF(p<0.000)3 AF
21 ARIE(p<0.05)S e fdHe] &
F2 astar 19 BFF] AL Foz vt
yrth o)e A ko] thdAre) AR F e} A
Z7F8k3(p<0.01), ol AT HA FIHE
whdo], AV (p<0.01) BE A7Hp<0.05)-&
WdAte] d#Ee] BEeE TAEs7) HEelth
A, Azl A3 FEFEE 50594 A=
0.54, 60~6941 = 0.498 {23 o) HF o

[=]
K=1
=

=
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] &5€ 3= tdAe £7F 1101*1 <

FHd wE BYEE v wdrlE oYX 27
(30mm/d, 7AWk & 3dES AEFS dRe] &
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min/d, 6d/wk) & 6-9d A= Al&e At HE
FY=(% Age matched)e 108.7% 2 S4H(3~4
hr/d, 1d/wk) & 10~144] A AL A} 21 S5

i

(50~60min/d, 5d/wk) & 4~7d FAx AL uHAo}
o] 2= 101.6%, 100.7% <} a]—s}M__
Agelde FE=E vEdlth 28 F5(FS,
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19 22 4%, 854 9% & AXAE Y
= 9o] ABAAE Table 49 2. TUEE A
A A 1Y ARIGHF(p<00D), AFZ 1¢
22 (p<0.001), AHEEH FFo £AREF
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59 ARgHo] F55 FLE £ FoEFE
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$Eo A5G IUEE 28 4AAAES B
Roz AZtHAL.

4) HigHY T

MAALe] H AAH AL 154.1am, 56.8kg
o}21 L, body mass index(BMI)E 23982 2% A
Ao &agon AFE F9F Aol ¢th
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ZUFF Y] @y Lo] Zogn). A I skA o)
How, A Ao\ FEA4% #AUSHN
ol wz} FUEE FLHL, vlvale ZFd)
52 71k, 23 e F0AE T2 2ot
B3 viamin D] G AgHo| w1, A%
Z A o) 4] androgen®] estrogen® 2 AW #H 7 o]
AGsBR FEdol Arkn b, a8y, B
AT Ae 25 Hugd BMIAle)Y] {4§
FBABAZY G2tk o) 604 o) FE R4l
androgen FAd5Ho] AIE TR estrogen £
AES 7MUY £ goes R3VE Yz, =,
B oo ity BMIe A#HE /9% alelglo]
Hl=31%7] HEe® Azgct

B) &M =R

NEAEL B AE Aol A HF Z
EABRL 23.042 A9 78.0%7 wgALo}
&7 A len, HA tEeE 4otk
tdzke) Fa A YAAH L 2414, EUF L 40
3, AVSE 379, BREF7IEL 49 oY,
e 190 EReRribe 19 eigoldch 1
zzHEo] gle fxle 8% FUEE 4ty
A, QA F e EF =2y 7t B gAXN o
vty 10~208) F7heha Egbdelw ZaspAw
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2A, dAF SRR A Zgdie Yoz
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Table 7. Number of childbirth and children, period of breastfeeding(BF) and per child by dental health

status
Dental health stams Nc'). of N?. of Period of Period_of BF
childbirth children BF(mo) per child(mo)

Full namre 3.0% 1.5¢ 2.9+ 1.5 85713400 11.8+57
Some denture 4.5+ 3.50 8.5%2,1% 78.5+ 72.82 19.8+8.8
Some nature 4.4%1.5b 3.9+ 1.2b 48.2£ 25,60 129+ 6.6
Full denture 58+ 1.8 58+1.7% 92.3+ 55.3¢ 17.2+6.6

F 6.324%% A515%% 4 BRT= 2 431NS
1 I Mean* S.D *p<0.01 N.S © Not significant

Values are same verticle line with different superscripts are significandy different from each other.

Table 8. Distribution of age at menopausc

Age at menopause(yr) No(%)
=735 1 24)
3640 2( 4.9
4] ~45 4( 9.8)
46~50 25( 61.0)
51~55 9( 22.0)
Total 41(100.0)
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3

o},

=G, Acbius &4, £499 BAS Qob
B, 248 (p<00DFH 4% (<007 BT
F5R71TH 00D D52 Holgule 24
& FoE Vehgrh(Table 7).
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£ r}3)6)28)

L=
B
o

}‘[ ok

ng &

W3Re B2 27

Az

29692 AAF7|7 FAHo| NP AR} 87.8%
o]t €7 o] Bt A Holghz AL Yhd 7Fo]
2@ Ae dvsez TUsds 2o
g 2 Ao ned), 2 AP AE €70
T2 A ol WAt TUE(% Age marched) =
947% 2 47 o] B Ho|UW A FLE 92
7%B EFAT K@ HolE ohdch By
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Table 9, Parameters’ value by bone mineral density(% Age matched)

BMD(% Age matched)

Parameters

<90 90% 99 100= F
No. 18 8 15
Income/m(10%won) 91.3 £ 68.0' 1238 + 65.5 1363 £ 95.1 1.41QN5
Food expense/mo 20.7 = 154 86.9 = 113 368 + 23.8 0.754N$
Engel index(%) 36.3 = 8.9 35.1 = 18.1 32.1 + 16.3 0.444NS
Pocket money/mo 69 £ 4.7° 149 + 10.1° 139 + 11.52 8.475*
Energy expenditure
keal/d 18753 £282.9  1969.6 £247.0  1996.9 +240.3 0.958N S
keal/kg, d 328 £ 1.6° 846 £ 142 855 £ 142 14.625%%*
physiological 123 £ 20 114+ 08 123 £ 1.0 121788
socio-cultural 110+ 25 11.9 + 1.0 132 £ 30 $.004N5
domestic 9.5 £ 27 113 £ 15 100 £ 28 1.429N¢8
Activity intensity 0.5l  0.10 050+ 0.0 055+  0.10 1.059N-8
Time of sleeping(hr) 4711 + 4547 461.3 £ 5300 4173 + 304P 6.229"%
sitting 592.8 + 753 535.0 £ 57.3 536.0 £ 75.3 3.135N$
sanding 2764 £ 63.6°  807.5 £ 47.7% 3460 = 5942 5.618%*
walking 99.7 = 80.4° 1363 + 3022 1407 £ 30.3° B.567 %%
Body mass index 244 + 33 238 £ 1.8 237 £ 2.8 0.52]N8
Age ar first
pegnancy(yr) 284 + 34 243 = 238 254 = 5.1 0.815N8
No. of child birth 4.7 £ 177 40 = 23 8.1+ 14b 3.721%
No. of children 43 + 1.5 86+ 20 29 & 1.3 8.11QN5
Period of breast
feeding(BF : mo) 69.3 + 4142 58.5 £ 56.1% 98.9 £ 24.20 4.564%
BF/child 156 = 5.8 144 £ 492 9.8 + 7.9b 3.576
Age at menarche(yr) 162 £ 23 163 £ 07 155+ 16 0.665N-
Menstruadon cydle(d) 501 £ 2.9 29.9 £ 28 28.9 £ 4.1 0.546N3
Age at menopause(yr) 482 £ 3.6 456 £ 6.6 495+ 22 2.582N s
Menopausal period(mo) 134.0 £ 90.6 114.0 £109.2 97.5 £ 67.5 0.729N-8
IMeant 8D *p<(0.05, *"p<{0.01, ***p<{0.001  N.S: Not significant

Values are same row with different superscripts are significandy different from each ather.
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Fig. 2. Ratio to the factors’ value in normal bone mineral density group.
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